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(54) MEASURING CREASE METHOD AND APPARATUS 
(57)Abstract: 

PURPOSE: To enable a method and an apparatus of quantiative 
evaluating a condition of creases on a surface skin to abstract creases 
separately from fine crease for each separate evaluation. 
CONSTITUTION: A measuring crease method comprises obtaining a 
three dimentional data by three-dimentional measuring of a surface 
skin; primary Fourier transforming an appointed section so as to 
indicate a power spectrum; appointing a ruled line 44 to separate an 
area of creases from an area of fine creases; inverse Fourier 
transforming both the area of creases and fine creases so that data on 
constituents of creases and fine creases of the section can be obtained; 
and caluculating a width, depth, cross-sectional area of the creases and 
fine creases Into numerical values. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



I .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The irregularity on the front face of the skin is measured as three-dimension configuration data which consist of a value of 
the height in each point on a two-dimensional flat surface. The data of a frequency domain are computed by carrying out fourier 
exchange of these three-dimension configuration data. The data of the field equivalent to the frequency of small JIWA and the 
frequency of Siwa are extracted from the data of this firequency domain, respectively. The measuring method of Siwa characterized by 
providing the step which computes the data of small JIWA, and the data of Siwa by carrying out fourier reverse exchange of the data 
of the frequency domain of extracted this small JIWA, and the frequency domain in Siwa, respectively. 

[Claim 2] it is the approach according to claim 1 said fourier exchange is I -dimensional fourier exchange about the cross section of 
said three-dimension configuration data, and said fourier reverse exchange is 1 -dimensional fourier reverse exchange. 
[Claim 3] It is the approach according to claim I said fourier exchange is two-dimensional fourier exchange, and said fourier reverse 
exchange is two-dimensional fourier reverse exchange. 

[Claim 4] A means to measure the irregularity on the front face of the skin as three-dimension configuration data which consist of a 
value of the height in each point on a two-dimensional flat surface, A means to compute the data of a frequency domain by carrying 
out fourier exchange of these three-dimension configuration data, A means to extract the data of the field equivalent to the frequency 
of small JIWA, and the frequency of Siwa from the data of this frequency domain, respectively, The measuring device of Siwa 
characterized by providing a means to compute the data of small JIWA, and the data of Siwa by carrying out fourier reverse exchange 
of the data of the frequency domain of extracted this small JIWA, and the frequency domain in Siwa, respectively. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Indusn^ial Application] This invention relates to the approach and equipment for evaluating the condition of Siwa of the front face of 

the skin quantitatively. 

[0002] 

[Description of the Prior Art] In researches and developments of the drugs and cosmetics for improving the condition of Siwa on the 
front face of the skin, the skin surface type voice of Siwa is measured numerically, and what is grasped quantitatively is demanded 
[ how it changed with the effectiveness of drugs and cosmetics, and ]. The optical cutting method (the Hoshino **, PIXEL, 45, 121, 
1 992) using for example, laser slit light as technique suitable for numerical measurement of the skin surface type voice of Siwa is 
developed. By this technique, the linear laser beam was irradiated changing an include angle into a body front face from across, the 
reflected light was picturized with the CCD camera from the transverse plane, and objective three-dimension configuration data have 
been obtained using the technique of an image processing. According to this technique, even Smicro Siwa is measurable in a short 
time. 

[0003] Although several sorts of definitions and a classification are proposed from the former about Siwa, though regrettable, the 
present condition is that the still clear definition and the classification are not made. In order to avoid confusion with HIDA (fold), a 
slot (furrow), skin ridges (Cristae, cutis), the pachydermatocele (cutis laxa), etc., the gestalt-classification of the "wrinkling" which we 
have advocated is introduced to Table 1 here, morphological 3 classification- A. according [ our classification ] to Kligman etc. 
(Kligman, A.M., Zheng, P.and Lavker, R.M.;Br.J.Derm., 113, 37, 1985) - a line - it is based on ****, B. graphic form **** and C. 
silk crape **** -. since we think that the modalities of a "wrinkling" differ considerably in an European and Japanese people - an 
object [ skin / Japanese ] — identification, a "wrinkling" formation cause, the improvement approach, etc. with a customary expression 
" consideration - putting in - the above-mentioned line - **** was further divided into two, Siwa and small JIWA (it is hereafter 
indicated as Siwa and small JIWA). 

[0004] (a) Siwa (like the footprint of a common-name crow, it is long and deep clear slot) 
(b) Small JIWA (slot thin and shallow in the depth near a leather slot) 

[0005] 
[Table 1] 
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[0006] 

[Problcm(s) to be Solved by the Invention] In order to develop configuration measurement and the analysis system of a "wrinkling", it 
is necessary to get to know the gestalt change by Siwa of an outer canthus, and aging of small JIWA. Then, score attachment 
according to a feeling of to that extent (the depth, width of face, die length, a number, etc. are judged synthetically) was 
respectively performed to 1 1 and nine steps about Siwa and small JIWA of each about the outer-canthus photograph of the 127 
Japanese women of level part opium poppy, 30 years-old cost - 60 years-old cost. 

[0007] The result of the feeling judging of ** is shown in drawing 1 . The result of drawing 1 and the observation result of Siwa show 

the following thing. 

Naturally, in connection with aging of a certain thing, Siwa is deep gradually and individual difference is minced. On the other 
hand, small JIWA begins to be emphasized as a slot where the leather slot it runs from an lateral angle of eye to a radial toward an 
outside is long from the first half of the second half of the 20th generation - the 30th generation, although the irregularity of leather 
****** is carrying out the shape of a finely ready mesh like the cheek the first half of the 20th generation. It grows up to be clear 
small JIWA gradually at aging and **. Bordering on about 40 years old - 44 years old, the reduction in a number (spacing of adjacent 
small JIWA becomes large) and reduction of the depth were accepted, and it was observed that the last changes to the condition that it 



http://www4.ipdl, ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/25/2006 



JP,07-1 161 46, A [DETAILED DESCRIPTION] 



Page 3 of 4 



was smooth as if a leather slot and the irregularity of small JIWA were all absorbed by Siwa (even leather ****** is not accepted). 
10008] ** It is divided into two types in the case where a gestalt differs from small JIWA clearly in Siwa, and the case of being hard to 
attach distinction with small JIWA. 

** In order for graphic form **** of the cheek which is the type of the optical aging that to an European seen to measure and evaluate 
Japanese "wrinkling" from the thing of a few more than to Japanese people. "Siwa" and "small JIWA" are extracted separately and 
development of the system which can be evaluated is considered to be the need. [ many ] 

[0009] Therefore, the purpose of this invention is to provide with the measuring method of Siwa and equipment by which Siwa and 
small JIWA can be extracted separately and can be evaluated quantitatively. 

[0010] 

It is operation] to [The means for solving a technical problem list. The measuring method of Siwa of this invention which attains the 
above-mentioned purpose The irregularity on the front face of the skin is measured as three-dimension configuration data which 
consist of a value of the height in each point on a two-dimensional flat surface. The data of a frequency domain are computed by 
carrying out fourier exchange of these three-dimension configuration data. The data of the field equivalent to the frequency of small 
JIWA and the frequency of Siwa are extracted from the data of this frequency domain, respectively. It is characterized by providing 
the step which computes the data of small JIWA, and the data of Siwa by carrying out fourier reverse exchange of the data of the 
frequency domain of extracted this small JIWA, and the frequency domain in Siwa, respectively. 

[001 1] Moreover, a means by which the measuring device of Siwa of this invention measures the irregularity on the front face of the 
skin as three-dimension configuration data which consist of a value of the height in each point on a two-dimensional flat surface, A 
means to compute the data of a frequency domain by carrying out fourier exchange of these three-dimension configuration data, A 
means to extract the data of the field equivalent to the frequency of small JIWA, and the frequency of Siwa from the data of this 
frequency domain, respectively, It is characterized by providing a means to compute the data of small JIWA, and the data of Siwa by 
carrying out fourier reverse exchange of the data of the frequency domain of extracted this small JIWA, and the frequency domain in 
Siwa, respectively. 
[0012] 

[Example] Drawing 2 is a system configuration Fig, showing the outline configuration of the measurement and the evaluation system 
of the skin replica concerning this invention. The minror box 16 is placed between the skin replica 10 and CCD cameras 12 and 14. 
When the mirror box 16 is located in the continuous-line location of drawing 1 , it is reflected with the reflecting mirrors 1 8 and 20 in 
a mirror box, and incidence of the light from the skin replica 10 is carried out to CCD camera 14 for the wide fields of view. If the 
lever 22 of the mirror box 16 is pushed in and the mirror box 16 moves to the location of the broken line of drawing, incidence of the 
light from the skin replica 10 will be carried out to CCD camera 1 2 for direct narrow field. 

[0013] When obtaining the BISHUARU image data a of the skin replica 10, i.e., the brightness data in each point on a two- 
dimensional flat surface (x y), (x y), the skin replica 10 is illuminated with the usual lighting, and is picturized by CCD camera 12 or 
1 4. the time of obtaining the height image data f of a skin replica, i.e.. the height data in each point on a two-dimensional flat surface 
( X y), (x y) - the skin replica 10 - the line from a laser light source 24 or 26 - a laser beam is applied and it is picturized with CCD 
camera 1 2. the line from laser light sources 24 and 26 the elevation angle theta of a laser beam is continuously scanned in the 
predetermined range according to the control signal from the height image arithmetic unit 28. The height image arithmetic unit 28 
inputs the picture signal outputted from CCD camera 1 2 in the meantime, and memorizes the maximum am (x y) of brighmess a (x y), 
and the elevation angle theta of the laser beam at that time as theta (x y) about each image point (x y). Termination of a scan computes 
and outputs the height data f (x y) according to a degree type. 
[0014] f(x y) =zO-(xO-x) tan theta (x y) 

However, it is xO as shown in d rawi ng 3 . The x-coordinate of the light source, and zO It is the z-coordinate of the light source. One 
pair of laser light sources 24 and 26 were formed in both sides for losing the dead angle of a laser beam as much as possible by making 
the height data f (x y) obtained from each associate. 

[0015] The narrow-field image obtained with CCD cameras 12 and 14, respectively, a wide-field-of-view image, and the height image 
from the height image arithmetic unit 28 are inputted into a data processor 30, and are displayed on a display 32. External storage 34 is 
connected to a data processor 30 for preservation, such as image data. The coarse alignment by hand control is explained to the 
beginning. The wide-field-of-view image of the replica taken from the skin before using cosmetics is read from the external storage 34 
of a data processor 30, and it displays on a display 32 as a criteria static image B. A lever 22 is lengthened, the mirror box 16 is made 
into the location of the continuous line of dr awin g 2 , the skin replica 10 is illuminated with the usual lighting, a 20mmx20mm wide- 
field-of-view image is obtained in CCD camera 14, and it displays as a dynamic image A on a display 32. Seeing the display on a 
display 32, the location of the skin replica 1 0 is adjusted so that Image A may turn into an image of the same part as Image B. 
[00 1 6] A I Ommx 1 0mm narrow-field image performs fine alignment by hand control. The narrow-field image of the skin replica 
before use is read from extemal storage 34, and it displays on a display 32 as a criteria static image B. A lever 22 is pushed in, the 
min or box 16 is made into the location of the broken line of drawing 2 , a narrow-field image is obtained in CCD camera 12, and it 
displays as a dynamic image A on a display. Three square shapes are displayed also on the same location on the screen of a dynamic 
image A at the same time three square shapes will be displayed on the criteria static image B if characteristic three-point D, and E and 
F are specified with input devices, such as a mouse, on the criteria static image B as shown in drawing 4 . The location of a replica 10 
is adjusted so that it may be in agreement with the top-most vertices of three square shapes where the part where it corresponds on a 
dynamic image A for the purpose of this was displayed. 

[001 7] if the coarse alignment by hand control and fine alignment are completed, lighting will erase - having - a line — three- 
dimension configuration measurement by the laser beam is performed, and the obtained height image is inputted into a data processor 
30 from the height image arithmetic unit 28. In the height image obtained from a skin replica, generally, since the wave of the datum 
level b\ the wave of a replica is included, it is necessary to remove this. Since the spatial frequency (henceforth a frequency) of a wave 
is lower than the frequency of a wrinkling, datum level can be amended by computing a low-frequency component by calculating the 
well-known two-dimensional digital low-pass filter which passes only the frequency component below a predetermined frequency (if 
it saying conversely and a frequency component lower than the frequency of a wrinkling being considered to be a wave), and 
deducting this. The cut off frequency of a low-pass filter is set up near the upper limit it is in sight with the wrinkling appropriate for 
[ the upper limit ] a wrinkling, when the height data after amendment are displayed. Drawing 5 expresses with one dimension signs 
that datum level is amended by this two-dimensional low-pass filter that illustration becomes easy. In drawing 5 , by removing the 
low-frequency component of the (b) column, the height data containing the wave of the datum plane of the (a) column are amended as 
shown in the (c) column, and the quantitive evaluation of a wrinkling of them is attained- 

[00 1 8] The operation of a two-dimensional digital low-pass filter is realized by the following operations, for example. 
[0019] 
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F (x. y) = S {S Wii p (x + i . y + j ) } 



[Equation 1] 



ftfib. p (x. y) z^mimco-^^r-f^ 



p ( X, y ) 



[0020] Next, amendment of the deformation accompanying change of the expression in the data before use and the data after use is 
explained. As shown in drawing 6 , the criteria image B before use and the measurement image A are displayed on a display 32. As an 
image to display, that from which the visual image also changed the height of a height image into change of brightness or a color may 
be used. If four characteristic parts are specified on the criteria image B and four parts corresponding to it are specified on the 
measurement image A, four square shapes will be displayed on A screen and B screen, respectively. If deformation amendment is 
directed, it will perform to the height image after a deformation amendment operation in which four square shapes on A screen overlap 
four square shapes on B screen performs datum correction. It is good by the well-known deformation amendment operation by the 
coordinate conversion using the polynomial as this deformation amendment operation. 

[0021 ] next ~ the height image if there is need, after performing the above-mentioned datum correction, and performing deformation 
amendment SSDA - automatic alignment is performed using law (Sequential Similarity Detection Algorithm). The automatic 
alignment of this invention by the SSDA method is explained below. As shown in drawing 7 , total of the absolute value of the 
difference of the value of the height which each pixel has about superposition and the overlapping parts in A image is computed by 
cutting down the image of NxN (0.9Mx0.9M) from the center of A image to B image (criteria image) of a MxM pixel. And let the 
amount of A scrolls from which this value serves as min be the optimal movement magnitude. 

[0022] Since advancing side by side is only estimated by the conventional SSDA method, if there is need, it is desirable to perform 
evaluation which combined this and rotation. Rotation of an image rotates an image about some include angles, and, specifically, 
makes the include angle from which total of the absolute value of a difference with a criteria image serves as min the optimal angle of 
rotation. In this case, since the center of a screen is not necessarily the core of the optimal rotation, evaluation of advancing side by 
side and rotational evaluation are performed by turns. 

[0023] If alignment is completed, as shown in drawi ng 8 , the height image of Si wa 40 after alignment correction will be displayed on 
a display, and a cross section 42 will be specified using a mouse etc. on a screen. The display of a height image changes the value of 
height into change of brightness or a gradual color, and displays it as a pseudo-** visual image. If a Fourier transform operation is 
directed, the single dimension fourier exchange about a cross section 42 will calculate, and the power spectrum of drawing 9 will be 
displayed. In addition, as a windowing function for the Fourier transform, the Hamming aperture is used, for example. The axis of 
abscissa of the power spectrum of drawing^9 is expressed with the frequency which sets a wave with a wavelength of 1 cm to 1 Hz. 
10024] Next, the ruled line 46 which shows the frequency for separating a ruled line 44, and small JIWA and the noise which show the 
frequency for separating Siwa and small JIWA using a mouse on the power spectrum of drawing 9 is specified. If the operation of 
inverse Fourier transform is directed, the operation of inverse Fourier transform will be performed about each of the Siwa field 
(drawing 0-32H2) and a small JIWA field (drawing 32-I26H2), and as shown in drawing 10 , the sectional view of the Siwa 
component 5() and the small JIWA component 48 will be displayed. 

[0025] It is recognized [ every / of Siwa and small JIWA ] from the data of the cross section shovm in drawing 10 , and width efface, 
the depth, and the cross section are numerically computed about each. In addition, since there is a wave of the datum line, when 
calculation of-one recognition of one and the depth, and the cross section cannot be performed correctly, the 1-dimensional digital 
low-pass filter which has a cut off frequency near the minimum of each frequency domain by the same technique as the 

aforementioned datum correction amends a wave. 

[0026] Although the analysis by the 1-dimensional Fourier transform of the specified cross section was described, if the two- 
dimensional Fourier transform is used, the analysis of the whole three-dimension data is possible. Since illustration is difficult, 
illustration is omitted, but if it dissociates like the time of one dimension on the frequency of assignment of the power spectrum 
obtained with the two-dimensional Fourier transform and two-dimensional inverse Fourier transform is performed about each, the 
three-dimension data of the Siwa component and a small JIWA component will be obtained. It is recognized [ every / of Siwa and 
small JIWA ] from these, and die length, width of face, the depth, area, and the volume are numerically computed about each. 
Moreover, a two-dimensional digital low-pass filter amends datum level like the time of one dimension if needed. 
[0027] 

[Effect of the Invention] As stated above, according to this invention, Siwa and small JIWA are extracted separately and the thing 
[ every evaluating quantitatively ] becomes possible. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing I] It is drawing showing aging change of an outer-canthus wrinkling. 

(Draw ing 2] It is a system configuration Fig. showing the outline configuration of the measurement and the evaluation system of the 

skin replica equipped with the alignment device concerning this invention. 

(Draw ing 3| It is drawing for explaining the principle of the three-dimension measurement in the system of drawing 2 . 
[Drawing 4] It is drawing for explaining the fine alignment by hand control. 
I Draw ing 5\ It is drawing for explaining datum correction. 
(Drawing 6] It is drawing for explaining deformation amendment. 
(Drawing 7( It is drawing for explaining automatic alignment. 

(Dra\s ing 8] It is drawing for explaining an example of the specification method of a cross section. 
[Drawing 9] It is an example of the power spectrum about the specified cross section. 

(Draw ing 10] It is an example showing the data of the cross section of the Siwa component and a small JIWA component of a graph. 

[Description of Notations] 

10 -- Skin replica 

12 14 --CCD camera 

16 — Min'or box 

1 S 20 Reflecting mirror 

24 26 - Laser light source 



[Translation done.] 
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DRAWINGS 
[Drawing I J 
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IDraw ing 3| 




http://\v\vw4, ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/25/2006 



JP,07-1 16146,A [DRAWINGS] 



Page 2 of 4 




I Drawing 7| 
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WRITTEN AMENDMENT 



[a procedure revision] 

[Filing Date] January 9, Heisei 7 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The irregularity on the ft-ont face of the skin is measured as three-dimension configuration data which consist of a value of 
the height in each point on a two-dimensional fiat surface, 

The data of a frequency domain are computed by carrying out the Fourier transform of these three-dimension configuration data, 
The data of the field equivalent to the frequency of small JIWA and the frequency of Siwa are extracted from the data of this 
frequency domain, respectively, 

The measuring method of Siwa characterized by providing the step which computes the data of small JIWA, and the data of Siwa by 
carrying out inverse Fourier transform of the data of the fi-equency domain of extracted this small JIWA, and the frequency domain in 

Siwa, respectively. 

[Claim 2] It is the approach according to claim 1 said Fourier transform is 1 -dimensional fourier exchange about the cross section of 

said three-dimension configuration data, and said inverse Fourier transform is 1 -dimensional inverse Fourier transform. 

[Claim 3] It is the approach according to claim 1 said Fourier transform is the two-dimensional Fourier transform, and said inverse 

Fourier transform is two-dimensional inverse Fourier transform. 

[Claim 4] A means to measure the irregularity on the front face of the skin as three-dimension configuration data which consist of a 
value of the height in each point on a two-dimensional fiat surface, 

A means to compute the data of a frequency domain by carrying out the Fourier transform of these three-dimension configuration data, 

A means to extract the data of the field equivalent to the frequency of small JIWA, and the frequency of Siwa from the data of this 

frequency domain, respectively, 

The measuring device of Siwa characterized by providing a means to compute the data of small JIWA, and the data of Siwa by 

carrying out inverse Fourier transform of the data of the frequency domain of extracted this small JIWA, and the frequency domain in 

Siwa, respectively. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Itcm(s) to be Amended] 0010 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0010] 

It is operation] to [The means for solving a technical problem list The measuring method of Siwa of this invention which attains the 
above-mentioned purpose The irregularity on the front face of the skin is measured as three-dimension configuration data which 
consist of a value of the height in each point on a two-dimensional fiat surface. The data of a frequency domain are computed by 
carrymg out the Fourier transform of these three-dimension configuration data. The data of the field equivalent to the frequency of 
small JIWA and the frequency of Siwa are extracted from the data of this frequency domain, respectively. It is characterized by 
providing the step which computes the data of small JIWA, and the data of Siwa by carrying out inverse Fourier transform of the data 
of the frequency domain of extracted this small JIWA, and the frequency domain in Siwa, respectively. 
[Procedure amendment 3] 
[Document to be Amended] Specification 
[Itcm(s) to be Amended] 001 1 
[Method of Amendment] Modification 
[Proposed Amendment] 

[00 1 1] Moreover, a means by which the measuring device of Siwa of this invention measures the irregularity on the front face of the 
skin as three-dimension configuration data which consist of a value of the height in each point on a two-dimensional fiat surface, A 
means to compute the data of a frequency domain by carrying out the Fourier transform of these three-dimension configuration data, A 
means to extract the data of the field equivalent to the frequency of small JIWA, and the frequency of Siwa from the data of this 
frequency domain, respectively, It is characterized by providing a means to compute the data of small JIWA, and the data of Siwa by 
carrying out inverse Fourier transform of the data of the frequency domain of extracted this small JIWA, and the frequency domain in 
Siwa, respectively. 
[Procedure amendment 4] 
[Document to be Amended] Specification 
[Itcm(s) to be Amended] 0023 
[Method of Amendment] Modification 
[Proposed Amendment] 
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[0023] If alignment is completed, as shown in dra wing 8 , the height image of Siwa 40 after alignment correction will be displayed on 
a display, and a cross section 42 will be specified using a mouse etc. on a screen. The display of a height image changes the value of 
height into change of brightness or a gradual color, and displays it as a pseudo-** visual image. If a Fourier transform operation is 
directed, the single dimension Fourier transform about a cross section 42 will calculate, and the power spectrum of drawing 9 will be 
displayed. In addition, as a windowing function for the Fourier transform, the Hamming aperture is used, for example. The axis of 
abscissa of the power spectrum of draw ing 9 is expressed with the frequency which sets a wave with a wavelength of 1cm to IHz. 



[Translation done.] 
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Abstract of JP7116146 

PURPOSE:To enable a method and an 
apparatus of quantiative evaluating a condition 
of creases on a surface skin to abstract 
creases separately from fine crease for each 
separate evaluation. CONSTITUTIONiA 
measuring crease method comprises obtaining 
a three dimentional data by three-dimentional 
measuring of a surface skin; primary Fourier 
transforming an appointed section so as to 
indicate a pov\^er spectrum; appointing a ruled 
line 44 to separate an area of creases from an 
area of fine creases; Inverse Fourier 
transforming both the area of creases and fine 
creases so that data on constituents of 
creases and fine creases of the section can be 
obtained; and caluculating a width, depth, 
cross-sectional area of the creases and fine 
creases into numerical values. 
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